Using household-level data, we explore the relationship between donations to the victims of the 2004 Indian Ocean tsunami disaster and other charitable donations. The empirical evidence suggests that donations specifically for the victims of the tsunami are positively associated with the amount previously donated to other charitable causes, which accords with complementary rather than substitution effects. This relationship exists when we decompose overall charitable donations into different types of philanthropy, with charitable contributions to caring, needy and religious organizations having the largest positive association with donations to the victims of the tsunami.
I. Introduction and Background
A plethora of empirical and theoretical studies exist in the economics literature exploring why individuals make contributions to charity, with much of the existing research focusing on charitable donations in the US (see, for example, Andreoni, 2006) .
Given the economic significance of such donations and the government intervention in this area via tax regulation, such interest is not surprising. In 2005, for example, individuals in the US donated in excess of 260 billion dollars to charity, with 70-80% of individuals in the US making annual contributions to at least one charitable organisation and trends in charitable donations over the last three decades characterised by a steady increase (Chhacochharia and Ghosh, 2008) . Andreoni (2006) however points out that charitable donations as a percentage of income have been stable in the US, varying from about 1.5% to 2.1% since 1968, whilst Kolm (2006) notes that private giving (outside of the family) accounts for approximately 5% of GNP in the US.
Over the last four decades, the literature on the economics of charity has focused on the supply-side with much attention paid to the impact of tax deductibility on charitable giving and the associated price and income effects. 1 The empirical analysis of charitable donations has been influenced by methodological advances with respect to econometric techniques as well as increased availability and quality of data. Andreoni (2006) presents a comprehensive survey of the influences on charitable donations established in the existing literature. For example, Auten et al. (2002) find that income is an important determinant of donor responsiveness, whilst, according to Glenday et al. (1986) , donations are expected to vary over the lifecycle and increase with age. In a similar vein, Schokkaert (2006) finds that older and more educated individuals give more. In general, the findings from existing studies suggest that married households, households with dependent children, households with a female head and religious households are expected to give more.
Our focus lies on the supply-side exploring charitable donations at the household, i.e. donor, level. As stated by Schokkaert (2006) , who presents a comprehensive survey of the empirical literature on charitable giving, much of the existing research at the donor level focuses on total contributions made to charity without distinguishing between different recipient causes. In our empirical analysis, we aim to explore the relationship between donations specifically related to an unexpected adverse shock in the form of a natural disaster and donations to other charitable causes.
Specifically, we focus on donations to the victims of the 2004 Indian Ocean tsunami. As stated by Athukorala and Resosudarmo (2005) , who analyse the immediate economic impact of the tsunami and disaster management in its immediate aftermath, 'with a death toll of about 350 thousand, the Indian Ocean tsunami … is by far the worst natural disaster of that kind in the recorded human history', p.1. Hence, the unprecedented donor response is not surprising. Brown and Minty (2008) , who find that media coverage of disasters has a large impact on donations to relief agencies, cite five reasons for the high level of donations to US charities for the tsunami disaster relief (estimated at $1.6 billion in private donations). Firstly, the time of year coincided with a holiday period which may have increased the 'warm glow' associated with charitable giving; secondly, South East Asia has been an increasingly popular destination for US tourists; thirdly, tax incentives in the US motivate charitable giving and the tsunami occurred just before the deadline (31 st December) for 2004 tax deductions and, furthermore, the tsunami Disaster Aid Tax Relief Act extended the deadline to 31 st January 2005; fourthly, the provision for online giving was extensive; and, finally, there was extensive media coverage.
The importance of one-off appeals for disaster relief as a means to raise significant funds from relatively small contributions made by many individuals was noted in an early contribution by Sugden (1982) , who cites the Cambodia famine appeal in 1980 as an example. More recently Eckel et al. (2007) One concern surrounding such disaster appeals relates to the possibility of Figure 1 presents the 2 One key advantage of the PSID is that it includes households which itemize charitable donations in their annual tax return as well as those who do not. In contrast, some existing studies, such as, for example, Auten et al. (2002) analyse individual tax returns collected by the US Internal Revenue Service. One drawback of this data source, however, relates to the fact that the sample is restricted to those tax payers who itemized deductions. Consequently, the sample potentially suffers from sample selection bias given that itemizing charitable contributions leads to a lower price of making a donation (see footnote 8 below). Wilhelm et al. (2008) use the 2001 wave in the PSID, as a cross-section, to explore the relationship between the generosity of parents and the generosity of their adult children. Their findings suggest a positive correlation between charitable giving of parents and their children. can be written as:
where X is a vector of covariates, which are thought to influence the level of tsunami donations and ν is a normally distributed random error term. If this latent propensity is negative or zero, we observe individuals at the corner solution point of zero, otherwise observed donations equal the latent propensity ( ) * iTiT tsts =
. Accordingly, this model is estimated as a univariate tobit model with censoring (from below) at zero (Maddala, 1983) .
We include household donations to other charities, ( ) suggests complementarity between donations to the unexpected disaster and those made to other causes. Hence, a novelty of our contribution to the literature lies in exploring the relationship between different types of giving within the context of a large representative sample drawn from the PSID.
The following demographic variables, which have previously been employed in the literature (see, for example, Andreoni 1996 and Joulfaian, 1996) , are included in X : dummy variables for the head of household's age (with over 60 as the base category); the number of adults in the household; the number of children in the household; the years of completed schooling of the head of household; the natural logarithm of household labour income; the gender of the head of household; the marital status of the head of household (with all states other than married or cohabiting as the base); whether the head of household is currently employed, self employed or unemployed (not currently in the labour market is the reference category); the natural logarithm of household wealth; 6 the natural logarithm of household non-labour income (including benefit income); whether the house is owned outright or with a mortgage (rental and other types of housing tenure form the base category); and the ethnicity of the head of household (where groups other than white and black form the reference category). Auten et al. (2002) highlight the importance of distinguishing between permanent and transitory income effects. Their findings suggest that persistent price and income changes have much larger impacts on charitable donations than transitory changes. Hence, we include a measure of permanent income. To construct this, we follow Wilhelm et al. (2008) , averaging family income over the recent past (using up to 9 eight years depending on whether the household was in the panel over the period). We also include a control for the variance in permanent income over the period.
In an early contribution, Schwartz (1970) analyses the price of donating to charity, which is determined by taxation as income donated to recognised charities in the US is not subject to income tax. As a consequence, disposable income falls by less than the full amount donated: the price of the donation becomes the donation net of the saving in tax since each dollar donated to a recognised charity leads to less than one dollar sacrificed for consumption purposes. 7 The extent of the tax saving is determined by which marginal tax bracket the individual is in (Schwartz, 1970) . In the context of the US, individuals who itemize deductions in their tax return reduce their taxable income in accordance with the level contributed to tax-exempt organisations. Hence, tax deductibility affects the price of donating to charity (Auten et al., 2002) . Thus, we also control for the price of making a donation to charity. For households who itemize charitable donations in their tax return, the price of the donation is defined as one minus the household's marginal tax rate on the contribution made, whereas for households who do not itemize charitable donations, the price of the donation is one: donating one dollar means that there is one dollar less for consumption. 8
Additional controls included in X are: health status of the head of household over the last 12 months (0=poor health; 1= fair health; 2=good health; 3=very good health; and 4=excellent health); and religious denomination of the head of household (with no religion as the base category). We also include binary controls for the month of 10 interview and a binary indicator signifying whether the household donated to a disaster cause in 2003. Full summary statistics for the variables used in our empirical analysis are presented in Table 1 , where the majority of household heads are: male (67%); aged between 40 and 50 (24%); employees (73%); white (67%); in good health (31%); protestant (64%); and own their home either outright or with a mortgage (61%).
It is apparent however that donations to other charitable causes may potentially be endogenous in the tsunami donations model, hence we then investigate what factors are associated with total charitable donations to other causes (that is, excluding donations to the victims of the tsunami disaster). As before, let ( ) * 1 iT y − denote the latent, partially observed, propensity to donate to all other charitable sources of household i; and again ( ) 1 iT y − is the observed realization of this (zero) corner solution model. This is determined by household characteristics X (as defined above). This model is also estimated as a univariate tobit specification of the form:
where ω is a normally distributed random error term. To explore the robustness of our results with respect to modelling donations to the victims of the tsunami with total donations being potentially an endogenous regressor, we then re-estimate equations (1) and (2) Due to the timing differential and, hence, potentially independent decision making processes, we would predict that the error terms are uncorrelated, i.e. 0 ρ = .
Results Table 2 presents the results of estimating equation (1), the tsunami donations model, in the first column, and the results of estimating equation (2), all other charitable donations, in the second column. Throughout the analysis, inference is based upon heteroscedastic robust standard errors. Whilst estimated coefficients are reported, marginal effects can be found by multiplying the estimated coefficients through by the scaling factor. Defining σ as the standard error of the regression and Φ as the cumulative distribution function of the standard normal, an approximation to the scaling factor, in the case of equation (1), In Table 3, Initially we re-estimate equation (1) as a univariate tobit model controlling for the five separate types of charitable donation (j):
where υ is a normally distributed random error term. If the estimated parameters on the types of charitable donation are positive, this suggests that donations to the other charitable causes are complementary to donating to an unforeseen natural disaster.
We then explore the determinants of the five types of donation. In order to explore the determinants of charitable donations across the five types of charitable causes, it is important to allow for joint decision making between the five 'standard' categories of charitable donations, which is estimated as a system tobit model. That is, the unobservables that determine donations to one category, are highly likely to be correlated to those of another. Let 
where the parameters of interest are j π . Both equations (5) and (6) are estimated via a system approach following Huang (1999) . Given that each of the k dependent variables has left hand censoring, there are 2 k possible combinations at their censoring points.
Assuming ( )0, MVN ε Ω , focusing upon equation (6), Huang (1999) shows that the likelihood function which encapsulates all censoring combinations is given by: 
Results
We firstly comment on the results of the system tobit analysis before discussing the tsunami donations model. In Table 4 , the results of the system estimation are shown, which allows for joint determination across the five different types of charitable donation, as shown in equation (5) above. Focusing upon the relationship between the head of household's age and charitable donations, relative to those heads of household aged over 60 (the omitted category) the level of the donation tends to increase with the age of the head of household, which is consistent with the findings in the existing literature, such as Lankford and Wyckoff (1991) , Auten and Joulfaian (1996) , and Schokkaert (2006) . However, this relationship is not uniform across the j types of charitable donation. For example, no significant age effects are found for donations for the needy, as found above for donations to the victims of the tsunami, and the association between age and religious donations would appear to be larger in magnitude than any other type of age profile-donation relationship. Across the different types of charitable donations, donations are inversely associated with having a male head of 11 Evidence which is consistent with the notion that giving of type j is not influenced by tsunami donations is the finding that the average contribution within a category and also summed across all categories is not statistically significantly different in 2005 compared to 2003 at the 10 per cent level. In addition, the difference in the proportion that each category contributes to total donations between 2005 and 2003 is also statistically insignificant, i.e. constant over time.
household and the price of making a donation, which is in accordance with the findings of Glenday et al. (1986) .
Conversely, factors, which are positively related to charitable donations, are the years of schooling of the head of household, household wealth, household non-labour income, permanent household income, having a married or cohabiting head of household and owning a home either outright or with a mortgage. These findings are consistent with Glenday et al. (1986) . As found by Auten et al. (2002) , labour income, which might reflect transitory income effects, has no influence upon any of the types of charitable donation. Hence, our findings suggest that it is permanent income that matters. The religious denomination of the head of household only influences donations to religious or spiritual development and donations to combined purpose organizations.
The model is estimated with dependent errors and this specification is confirmed by the rejection of the hypothesis that the error terms in equation (5) Table 3 , the decision making process of donating to victims of the tsunami is independent of that of donations to other charitable causes. The results suggest that the strongest positive association exists between the tsunami donations and those in the caring and needy categories, which might reflect similar motivations for giving.
IV. Donations to the Victims of the Tsunami and Future Donations to Charity

Data and Methodology
The Given that substitution effects may occur it is possible that not only will 0 φ ≠ but also that the error terms may be correlated, i.e. independent decision making does not occur once the tsunami has taken place as future planned expenditure is influenced, so 0 ρ ≠ . Due to the recursive nature of the system, as in Section II, the potentially endogenous variable iT ts can be ignored in formulating the likelihood function. Table 7 which explores the effect of the tsunami donations differs across each type of donation.
The results in Table 6 Panel A imply a positive association between donating to the victims of the tsunami at time T and future charitable donations at time T+1.
However, once potential endogeneity is accounted within a recursive bivariate system, equation (9), the effect of the level of donations to the victims of the tsunami is negatively associated with future donations. Moreover, the magnitude of the impact is large and is approximately unit elastic given that a one per cent increase in donations to victims of the tsunami is associated with a 0.95 per cent decrease in giving to all other charities. 12 Such evidence suggests that donating to the victims of the tsunami has diverted future household expenditure away from donating to other charitable causes.
The analysis of estimating the influence of tsunami donations on donations to different causes essentially decomposes this overall effect in order to ascertain whether the relationship is uniform across donations to different causes. The results of estimating equation (10) are shown in Table 7 . The correlation in the error terms between the tsunami donations and donations to all the other causes is statistically significant, i.e. 0 0 j ρ ≠ , which is in line with a priori expectations given that in T+1 the tsunami is no longer an exogenous shock. There is evidence that donating to the victims of the tsunami at time T diverts expenditure away from donating to the other causes in the future (T+1), although the effect is not uniform across the different charitable causes, with the largest impacts in terms of magnitude being for needy and caring donations. 13
IV. Conclusions
We have investigated the relationship between charitable donations related to an unexpected adverse event and donations to other types of charity. The importance of one-off appeals for disaster relief as a way to raise significant funds has been documented in the existing literature. A concern surrounding such appeals relates to the possibility of donations being diverted from existing charitable causes towards such relief funds. Our empirical evidence allows us to investigate not only whether the level of charitable donations prior to the natural disaster are associated with the amount donated to the victims of the natural disaster, but also to consider whether donating to the victims of the tsunami influences the level of future charitable donations.
The empirical evidence supports a complementary relationship between donations specifically for the victims of an unforeseen natural disaster and other forms of charitable donations at the household level which were made prior to the disaster.
Moreover, the finding of such a complementary relationship is robust to a range of modelling approaches including a system approach based on distinguishing between donations to different charitable causes. However, there is evidence to suggest that 13 A test of the null hypothesis that the size of the tsunami donations coefficient is equal across the j types of charitable donations is rejected at the one per cent level.
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